IBM ~— Olivetti 


PS/1 286 Special Bundle PCS 286 Family a aee 


* PS/1 model 241 with 80286-10 CPU 
*1Mb RAM 

* 1.44Mb floppy drive 

© 40Mb hard disk 

* VGA Colour Screen 

¢ IBM Keyboard and Mouse 

¢ Microsoft Works software 


* 80286-16 CPU 

* 1Mb RAM expandable to 4Mb 
¢ 1.44Mb floppy drive 

¢ 3 expansion slots 

© 40Mb hard disk 

¢ VGA Colour screen 

¢ 12m onsite warranty | 


package * Olivetti PS/2 Mouse 
¢ PS/1 tutorial somes ~ (whilst stocks last) 
* Works tutorial and DOS biti = * Microsoft Works 
¢ Free IBM helpware ant) bia (whilst stocks last) sae oe - Sa 
directly from IBM = xe ¢ Leisure/educational pack: BT TT 
* Leisure/educational pack: TRAP RU i UL Be ALA | >. The UK's best leisure software Jy 49)4/144, a, i al Pa 
The UK's best leisure [ Fels 4 EES | p for the PC (see below). Bx. © det caf \ t i 
software for the PC ae fF\ 
(see below). 
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Bruce Lee Chessmaster Gin King. 


Legend 


World Atlas "Beyond the 
The most superb Commander Black Hole Lives 2000 Cribbage King 
role-playing Simply the best for The best selling 3-D Acollection of Martial arts with full The world’s best Two of the world’s Investigate and 
graphics adventure educational use. space flight 35 great games colour graphics & graphics chess most popular card treat your patients 
ever made. simulator. in 3-D. intelligence game. games. and see the results. 


PS1/386sx Business Pack PCS 286 Business Pack 


As PS/1 286 Special bundle but with PS/1 PCS 286 family pack and software as 
model 342, 386sx-16 CPU, 2Mb RAM, 40Mb shown above plus all of the following:— 
hard disk & Microsoft Windows 3. : DES ~ 

All software and games shown in 286 - pp eeNic< 
special bundle above plus all of the - 
following:— 


¢ OKI Okilaser 400 laser printer (RRP £899) 

¢ dBASE III Plus SE filing system (RRP £395) 

* Framework XE business software pack 
(RRP £125) 


* Panasonic KXP 1123 24 pin printer (RRP £265) £849 with Panasonic 24 pin printer 
* dBASE III Plus SE filing system (RRP £395) instead of OKI laser 
¢ Framework XE business software pack (RRP £125) 
¢ IBM Business Pack Software 

Self Budget accounts software 

On Time:- Time and diary management software 
Berlitz Interpreter:— a 5 language translation aid 
High class Golf game 

Templates :— for mailing lists, labels and more 


£1249 with OKILASER 
instead of 24 pin printer 


Framework XE dBase III Plus SE 
Included with both Business Packs 
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IBM Personal 
Computers 


Corporate Customers Call 0254 696 060 


Please ask for Sales 
Time House Sales lines open till 7pm. Technical/help line: (0254) 682 343. (Mon-Fri 9-5). Courier 
Devonport Road Delivery: PC’s £15. Visa/Access, Government, Educational and Corporate orders welcome. 
BI sth Leasing terms available. All prices exclude Delivery and VAT (17.5%). Prices and specs subject 
ACKDUITY to change and subject to conditions of sale copies of which are available on request. 


Val Computer Systems Ltd. Lancs. BB2 1EJ 


All trademarks acknowledged. Collections are strictly by appointment only. E&OE [!BM2A | 
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NETWORKING:HOW IT WORKS 


Along the right lines 


The acceptance of the Local Area Network has demystified and popularised 
the near Black Art of networking. Eric Doyle describes how networks work, 
with a nod in the direction of that other near Black Art, British Rail. 


British Rail should take the credit for inventing 
the principles of computer networking. There are 
many similarities in the way that BR transports 
mail and goods along metal rails from station to 
station and the way in which computer networks 
transport mail and data along cables from 
workstation to workstation. One of the main differ- 
ences is that users of the railway system have a 
better understanding of their particular system. 


In schematic diagrams of computer systems the 
network is often represented as a fluffy cloud with 
lines linking it to the various workstations and 
peripherals. The implication that what goes on 
inside the cloud is a complete mystery just about 
sums up what most network users know. In some 
ways this is a good thing because a network should 
be transparent to the user, but to get the best out of 
the system, or to actually implement one, a 
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knowledge of how it works is essential. 

Over the years the technicians of the industry 
have turned networking into a Black Art masked in 
jargon and protected within the inner sanctum of 
the centralised mainframe or minicomputer de- 
partment. The arrival of cheaper, more powerful 
PCs has popularised the Local Area Network to the 
point where it is no longer the preserve of the large 
corporate company but can be effectively imple- 
mented in small offices and branch offices. Just as 
users in the past have come to accept PC terminol- 
ogy, so the new dictionary ofnetworking terms will 
become common parlance. 

Networks started when two computers were first 
joined together to swap files. The file transfer was 
straightforward porting with the data being moved 
as a constant stream between the two machines. 
Transferring data in this way duplicates informa- 
tion so the next step was to allow disk sharing. This 
was the start of peer to peer networking where 
several machines can access each other’s disks. As 


yea peer to peer network grows, backing up and 


e tracking available data becomes a nightmare so the 
logical response is to place everything on a central 
disk system, or file server. As processor power has 
grown, the number of PCs on a network has been 
increased and consequently the network traffic 
increase causes the system to grind to a halt. 

There are two solutions: one is to localise sys- 
tems by splitting the system down into smaller 
interconnecting LANs and then connect those LANs 
together using bridges. 


NETWORKING: HOW 


The other, shorter term, solution is to use the 
processing power of the file server to pare down the 
data to what is essential for the user: why send a 
whole database when just one record is needed. 
This means the only traffic on the network is 
essential traffic. 

This is what we now call a server but it could be 
that larger networks actually use several specialist 
servers for different data types or for controlling 
and managing the network. 

Apart from deciding on the architecture or to- 
pology ofa network, the way in which information 
is placed onto the wires has to be decided. The two 
most prominent systems are Token Ring and car- 
rier sensing multiple access with collision detec- 
tion, affectionately known as CSMA/CD. 

The majority of networks in operation are 
baseband systems: only one packet is carried on 
the wires at any time. The alternative is to use 
broadband which carries several signals simulta- 
neously by frequency splitting. The receiving sta- 
tion simply tunes into its own allocated frequency 
in the same way that a radio can be tuned in to a 
specific radio station. Such systems are expensive 
but will in time percolate down to more general use 
as time and technology marches on. 

If only one packet is allowed on a network there 
must be some way to ensure that the rule is not 
broken. Token Ring and CSMA/CD tackle this in 
different ways. 

CSMA/CD relies on collision detection to en- 
sure that only one node is allowed on the network 
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IT WORKS 


Packets — ; 

_ Files are generally as long as a piece 
of string and to send a complete file 
on a network as a complete entity 
would mean tying up resources for a 
long time. Files therefore have to be 

_ broken down into short blocks which 


option. The data contained in the 


_ packet is the protocol, the specific 


information which governs how data 
interchange takes place in a network. 
The information which is wrapped 
around the raw data is structured as 
an enveloping (pronounced 


number at a specific address. The 
source address is similarly spelled 
out before the data is encountered. 
In describing the IPX, the trans- 
port control and packet type 
information was skipped. This is 
because they have broader 


envelope-ing not envelop-ing) pattern. 
Novell's data is wrapped up as the IPX 
(Internetwork Packet eXchange) 
packet. It is buried inside a standard 
Ethernet packet based on the standard 
Xerox Network System Internet 
Datagram Protocol (XNS/IDP) as 
specified by Xerox when it laid the 
foundations of Ethernet in the late 
seventies. 

The Ethernet compliant portion of the 
NetWare packet is headed by the 
Preamble which alerts the receiving 


thane station and other interested 
Packet Length 


elements that this is indeed the 
start of a package. This.is 


are wrapped up, addressed and sent 
as a stream of little packages, or 
packets. Monitoring network traffic 
would show that the first packet 
travelling from A to B would be 
followed by a packet from X to Y and 
maybe a few more packets going 
between other nodes before the 
second A to B packet could be sent. In 
this way everyone gets a fair crack of 
the whip — unless the egalitarian 
atmosphere is tilted by prioritising 
certain types of traffic. 


implications than just data transfer. 
Basic Ethernet is not known for 

its intelligence: it relies on super- 
structures to provide this. On a 
NetWare network other tasks are 
undertaken to increase the 
intelligence and efficiency of data 
movement. Like all data ona 
network, control data has to be 
packetized in the same way as for 
transferred raw data. To indicate 
that this is a different kind of packet 
the IPX portion carries a single byte 
figure which defines the type of 
information carried. This could be 
routing information protocol (RIP), 
service advertising protocol (SAP), 
or NetWare Core Protocol (NCP). 
The situation is that we have 
developed packets within packets. 
These system control packets 
contain headers within the 
remaining data space following the 
IPX packet data which, in turn, has 
followed the MAC header — a 
header hierarchy. 

RIPs allow the system to find the 
fastest route between nodes; they 
update tables within routers and 
they carry operational information 
from workstations to routers and 
back. SAPs indicate which services 
are available. When a file server, 
print server or gateway server 
comes online it releases a SAP to 
advertise that its services are 
available. lf the specialist server is 
powered-down again for some 
reason, a SAP also flags that this 
has occurred and that the service is 
no longer available. The NCP 
packet handles connection control 
and service request encoding to 
enable interaction between client 
and server. When a client 
establishes a session with a file 
server it is assigned a connection 
number which must be quoted in 
all future service requests during 
that session so that the server can 
track which clients are making 
requests. This offers network 
control over response priorities and 
security control. 

Although NetWare has been 
highlighted, all network operating 
systems use similar packetizing 
principles. The packet is the 
software element of the network. If 
the hardware layers provide the 
railway track, the packets are the 
passenger and goods trains whic 
keep the network alive. ; 


A good example of the chaos that 
would ensue if packetising was not 
implemented is apparent when a 
printer is networked. Printers cannot 
switch from one printout to another so 
a buffer is produced to assemble the 
documents from the network and this 
is seen as a queue. Printers are slow 
and on a multi-user system typefaces 
are shunted in and out of its memory 
with just about every job that comes 
in. The result is a bottleneck where 
during periods of heavy traffic, some 
users may have their print request 
rejected for quite some time. If this 
happened to a client of a database 
server it could be disastrous with 
records locked for hours on end. 

To break down and reassemble 
files requires a higher degree of 
organisation. The system has to be 
able to tell where a packet is going, 
which particular block of data it 

_ contains and whether it has been 

_ corrupted. The process of wrapping 
data up in its protocol layers and 
unwrapping it at the other end is 
known as packetizing and 

_ unpacketizing. Personally, | think 

_ wrapping and unwrapping would 
have been quite sufficient or, at a 

_ push, packeting and depacketing: 
Americanisms are always the longer 


followed by a fixed byte of 
value 171 which indicates the 
Destination end of the Preamble and the 
Networks start of the medium access 
control (MAC) header. The next 
— ket information is the destination 
: address so that the receiving 
station can quickly recognise 
that the packet is relevant. Next 
the sender's address (source 
node) is detailed and the length 
Data of the data is specified. This is 
important because the data 
space is a finite block of bytes. 
Most packets will use the full space 
allotted but the last packet may only 
be the odd few residual bytes. In this 
situation the rest of the space is 
padded with irrelevant bytes and the 
specified length allows the destination 
station to strip out the data and ignore 
the padding. The data in an IPX packet 
is not just the raw data for transfer but 
also includes a header of its own to 
drive the NetWare facilities. The tail of 
the packet is a Frame Check field, a 
checksum value to verify that the data 
was not corrupted in transit. 
The IPX portion of the packet is more 
detailed than the Ethernet section. 
First a checksum is encountered for 
later verification that the IPX is 
uncorrupted. Next the packet length is 
specified for this portion of the packet 
and follows similar rules to the length 
specified in the MAC header. The 
next few bytes give a more detailed 
address for the NetWare delivery 
system. In a NetWare environment 
each segment of the network is given 
a unique value so that routing can be 
more rapidly assessed. This is 
equivalent to the street where you 
live and the address of the actual 
destination parallels the number of the 
house. There is also an option for a 
socket number which would be a flat 


A New Pocket Mopem... 


M-TEC PC NETWORK CARDS 


486/33 £1149.00 3COM3C503 £132.50 
3COM3C50 £165.50 
386/33 £ 899.00 3COM ee £199.50 


NOVELL 


486sx 20 £ 899.00 3C 503/16 £129.50 
3068X89 £699.00 Never neo ‘nso 
* LIMITED STOCKS * U.K. SOURCED «x NOVELLNE2000 £198 50 
NETWARE V3.1110USER £875 | wocomso £139.50 


NETWARE V3.11 20 USER £1225 | MYLEXEISAs2 £319.50 
Bee ee soMe HD, VGAMONO, Sexe? | NETWARE V2.250 USER £1995 | pincer pea 


ONE YEAR ON-SITE WARRANTY NETWARE V3.115 &50 USER NOW AVAILABLE D-LINK 16 BIT £99.50 
FORCOMPLETE LIST OF M-TEC PC'S & D-LINK8 BIT £89.50 
UPGRADES PLEASE CALL! * NETWARE 2.2 10 USER £649 * MADGE TOK 16/4 


£399.00 
FOR CARDS NOT LISTED PLEASE CALL! 


NETWARE LITE 10 STATION 

EMAIL |_| sranrenen Nitycontiecnes | SPECIAL OFFER! 
LOTUS CC: MAIL £339.00 | FULLY CONFIGURED . 

: INCLUDES: 2 & NE2000, £9,895 NOVELL READY FILE SERVER 

DA VINCI DaT-PIECE DS TERMINATORS, | *INSTALLATIONAND CABLINGNOTING.« | #* M-TEC 486/33 
WIN MAIL: MS MAIL CABLE&MANUAL FILESEAVER | worxstaTion | * 4MBRAM 
SOFTWAREONLY £49.00 * 200MB HARD DRIVE 
MEMORY UPGRADES =| ———_____ asesamiz | ssoxsomte pat ees 
TOSHIBA T3200 PRINTERS OTHERS 200Mb HARD DISK | VGA COLOUR * NOVELL3.11 (0) LOADED 


3MB MODULE £175.00 
TOSHIBA T1600/5100 


* ONE YEAR ON- Sit WARRANTY 


£2299,00 


%* NETWORK INSTALLATION & CABLING TEL: 0252 334456 
* CONSULTANCY we 

* TRAINING FAX:0252 23483 
* SUPPORT & MAINTENANCE 


* UPGRADES ALL PRICES SUBJECT TO 17.5% VAT @ ACCESS@® VISA 


16BITETHERNET | 16BITETHERNET 
* EPSON * MEMORY UPGRADES CARD CARD 


MOD * HP * HARD DISKS 

HPLASERJETE paNGe # 99.00 | se PANASONIC CO-PROCESSORS este VAGRANT 
2MB MODULE £105.00 | *CANON = * MONITORS WARRANTY 

CANON LASERJET/I NE alc 


* BROTHER %* SOFTWARE 
* QMS * PERIPHERALS 


NOVELL NETWARE 2.2 10 USER 
COLERADO 250Mb TAPE STREAMER 


2MB MODULE £135.00 
FOR MEMORY NOTLISTED PLEASE CALL! 


THE NETWORK COMPANY 
“CONNECTING YOU TO PROFIT” 
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Astounding sound from your computer with the Roland CS-10 
Stereo Micro Monitor. Just connect the sleek, powerful CS-10 to 
hear yourself trying out the latest multimedia package, destroying 
the invading hordes from planet Auros or getting in some midnight 
music practise all in glorious stereo. 


The CS-10's headphone option means you won't disturb the rest 
of the family (unless you want to), and the 
6W output is enough to suit almost any 
imaginable application. A third 

speaker hidden undeneath gives 

sounds an extra bass boost. Only 

3ibs in weight and unexpectedly 

powertul, the CS-10 

sits snugly 

beneath the 

monitor and 

gives your 

computer 

an extra 

dimension. 


a 


Roland (UK) Ltd 
Atlantic Close, Swansea Enterprise Park 
Swansea, West Glamorgan SA7 9FJ 


Tel: 0792 310247 + Fax: 0792 310248 


..-WitH A Lot NIORE... 


Not big, 
just beautiful. 


20MHz Intel 80386SX__ 
2MB RAM 
41MB hard disk 
3.5" 1.44MB floppy drive 
14" colour SVGA monitor 
Two serial ports 
One parallel port 
One games port 
81-key mini keyboard 
One year warranty 


Optional 125MB hard disk 


£69 


HQ Computers (0279) 415571 H 


Marbridge House, The Pinnacles, 
Harlow, Essex, U.K. CM19 5BJ Computers 


excludes delivery and VAT. 
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eS NETWORKING:HOW IT WORKS 


Data Link 


pie 


PhY Sica) 


at a time. A node is a connection point on the 
network — often a workstation but could equally be 
other network elements such as routers. It is possi- 
ble that two nodes may detect that the bus is free at 
the same time and begin transmitting. Immediately 
the system senses that a collision is taking place, 
both nodes stop transmitting. After a randomly 
generated time delay each node will try to transmit 
again. The chances of the two delay times being 
identical is extremely slim so each node will gain 
control of the network — assuming another node 
doesn’t start up and cause another collision. Under 
heavy workloads contention for access means that 
some nodes may slow down to a snail’s pace be- 
cause cable length may put them at the disadvan- 
tage of a crucial split second. Generally, the 
recommendation is that CSMA/CD is suitable for 
smaller installations and that Token Ring is to be 
preferred for larger networks. Alternatively, larger 
CSMA/CD networks can be broken down into 
bridged subnetworks. 

The token of Token Ring is passed from node to 
node until it is grabbed by a node with something to 
say. Once the token is in use nothing else can gain 
access until the packet has been delivered. Then the 
token is passed to the next node and so on until a 


complete circuit has been made. In this way all 
nodes have equal call on access so that degradation 
under heavy workloads is less noticeable than with 
the haphazard, first come first served CSMA/CD 
method. 

To return to my first premise that British Rail 
invented networking. Token passing has been used 
on single track lines for many years, and is still used 
on some routes in Scotland. Under this ruling a 
train may not move onto the track unless the driver 
has collected a token from the station master. When 
the train reaches the end of the single line section 
the token is given up and the next train to call at that 
end ofthe line can pick up the token in order to gain 
access. 

If further proof is necessary, consider the Red 
Star package delivery system. A correctly addressed 
package is delivered to a BR station, the Red Star 
staff plan the best route for it to take to its destina- 
tion and set it off on the first part of the journey. It 
is picked up by another BR router at the end of the 
first leg and sent off again until it reaches its 
destination. Ifa breakdown occurs, the package has 
to be re-routed and sometimes fails to appear at the 
destination at all. Yes, the parallels certainly hold 
true throughout the analogy. 
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